The Involvement of NR2B and tau Protein in MG132-Induced CREB Dephosphorylation.
Transcription factor cAMP response element-binding protein (CREB) plays a critical role in memory formation. Ubiquitin-proteasome system-dependent protein degradation affects the upstream signaling pathways which regulate CREB activity. However, the molecular mechanisms of proteasome inhibition on reductive CREB activity are still unclear. The current study demonstrated that MG132-inhibited proteasome activity resulted in a dose dependence of CREB dephosphorylation at Ser133 as well as decreased phosphorylation of N-methyl-D-aspartate (NMDA) receptor subunit NR2B (Tyr1472) and its tyrosine protein kinase Fyn (Tyr416). These dephosphorylations are probably caused by disturbance of expression and post-translational modifications of tau protein since tau siRNA decreased the activity of Fyn, NR2B, and CREB. To further confirm this perspective, HEK293 cells stably expressing human tau441 protein were treated with MG132 and dephosphorylations of CREB and NR2B were observed. The current research provides an alternative pathway, tau/Fyn/NR2B signaling, regulating CREB activity.